Enhanced sensitivity to plastoquinone inhibitors of ferredoxin photoreduction by photosystem II in inside-out chloroplast vesicles.
New evidence is presented in support of the concept that reducing power for photosynthesis is generated solely by photosystem II (the oxygenic photosystem) when it transfers electrons from water to ferredoxin without the collaboration of photosystem I, the anoxygenic photosystem responsible for cyclic photophosphorylation. Membrane vesicles of opposite sidedness were prepared from spinach chloroplasts by the two-phase partition method: inside-out-vesicles greatly enriched in photosystem II and right-side-out vesicles containing both photosystems and having the same sidedness orientation as unfractionated chloroplast membranes. In both types of vesicles, plastoquinone analogues were used to inhibit light-induced electron transport from water to ferredoxin and from water to native photosystem I acceptors, the membrane-bound iron-sulfur centers A and B. In right-side-out vesicles the photoreduction of iron-sulfur centers A and B was more sensitive to plastoquinone inhibitors than the photoreduction of ferredoxin, whereas the converse was found in inside-out vesicles in which a greatly enhanced sensitivity of ferredoxin reduction to plastoquinone inhibitors was detected: the photoreduction of ferredoxin was about 80% inhibited at low concentrations of plastoquinone inhibitors that had practically no effect on the photoreduction of iron-sulfur centers A and B. These findings appear to exclude the possibility that these photosystem I contaminants were involved in the photoreduction of ferredoxin by the PSII-enriched inside-out vesicles.